c®E SUSE

s

firewalld &7y

TR firewalld XFAFRFE Linux RSB[R S LEMNEETH,
ERWZIN Linux RITEGFRIANEEZNZBHEG . HEFXE
HWEMEE A NNNSE BRI E AR ETARSS IR T LM MER
ERFEHRITH,

FE
firewalld EXEE, EATEDBERNPAENIHE A ENHIK
BABRS, 7 Linux RERET IR ML, S AR MNMERLERS
W

Trg
FFRAXBSBE 30 5.

B4
BRERHRT Linux RAHRSIE,

=R

%8 sudo ¢ root AR, HH firewalld < (LEZNFHAE
* MM TRAMERNSS) BESHNE,

RghERE firewalld, BRFSIML Linux BITEHAMEIA
C BHNEE, RARZATSE, EEER firewalld B,

BT Linux K. X IERIE i,

firewalld f&i/v



HhRAHA: 2026 504 B 23 H

H3%

*xF firewalld 3

B AERNAXE 6
HH firewalld &5% 11
firewalld &8 14
EZER 18

EEAER 19

GNU Free Documentation License 19

firewalld f&7¢



1 XxF firewalld

firewalld E—Foh&FHMEEIEIRS, /I Linux AFIRHER ESHHINE REIT
HAX. SRIEARFRINEEEZENBER MEXEE, A firewalld B9EEWT:

o ThASECE: BRI AT, MATEIMEEE,

o ZHASE: BIKIEMARSELE FBIB AT,
o R ZBEIRTEFERER(Enftables MM,
o FANEE: BIEEBRRESISEMEKRIFN,

o FAWEE: firewalld ZUARA deny-all K88, FRIFBBIAAYF, TNZMEILFIER

NAEo

1.1 firewalld Xig

Bh B X —EFUE XN, AFIEEREMEZOIEIR IP HAtRIE NFEH NS RE80
BAR. 81MKERRSEXBEHNMNENAREELR. AIRIEMSEZRNFENBRRNE
PR,

iR F R LB XM, Fi0, WHFAHE Wi-Fi iEENReNREMNLE, EofeEENERE
BB A IERIN, firewalld X3 IFEEXHERNAXLERRBNMNE, — I RLIEZRNZ
—A firewalld XIRIEMZ R, fi— firewalld X a]#EEZ N MLIEOSSE P H#h
ks

E X Xig7zfETE /usr/lib/firewalld/zones/ B&H, 5li0:

> /usr/lib/firewalld/zones 1s
block.xml dmz.xml docker.xml drop.xml external.xml home.xml internal.xml

nm-shared.xml public.xml trusted.xml work.xml

AT R2EBDFIE X KIFRIBINIRE -
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drop
o EELS: E2RAE,

* 1TA: AR AREHIREEISREFERLOE, RAFRRIHAENEHER, X
M RE” RIAIEAREIMNIKGERPEAFFEINRS.

o EAYR. BTRURSAINREENZLN, T2PBRAVENRE, E51EA
FEERIARSSERFAINECE, ULRARSS B NNIRRERIE NERE,

block
o (SIEERA: R,

° 1ThH:. FRBENNEEZESWIEL, X IPv4 &% icmp-host-prohibited jH
B, X IPv6 &% icmp6-adm-prohibited jJHE, LALERI&LER HiEZEwEH
B4, NATFRGETEHALENE BIEE,

o EAMR: HEREWSHNAIEDHEZESHEMELLENER,
public
o EEEAN: FAIEH A,

° 1Th. ARAH., FEEHINLE, EHNERETLTEEEEMRES. BRIAMNAIFED
£ NiEEE, 530 SSH. DHCPv6 B sk,

o EAYR. BEFANEEREEEERMATED (WRHEE WAN 20) BEAXE,
HER T ERETATH &R MNEN TR

external
o (SERF: BBNEINEERIINIBRLE,

° 177 ERTIAIEENM KR HFTRIIMNBAE, FRINEE B NAT (A%Ih
BB XAVFEB AT NERE, AIRERETEEEZNEFRNEMRS,

o EATHR: Y Linu itBENEAREBSE, BREEBANEERI AHEEMNEER,
ReoMBIZOE TN R A MEEHRT:, B RIFREE P inihie EEMEFIMD

RiRo
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dmz (Demilitarized Zone)
o EEER: BRAHIARNR,

° TR ERTRBXPEIRFHENENAERMEERTIFRIR R ARG, (NATFERDEN
B, BINEE 88 SSH REF SN E MARSS .

o BEAHR: &5 Web ARS588. HEFARSS28. DNS BRSBFMEMAAKAIIRSS 8. XL
RSB EEEEKNFLA, ES5AHNENEHNMERESR. SEBBRETERR
M EEXMIBIARSS, R HERAREMERIZ ORI XL IFE R A,

work
o EERS: EXAE (TEMHIR)

o TH: EIEFER, BEBEENESPHNEMITEN. RAFIEFEREIES
ENEZ, 5130 SSH. DHCPv6 B %,

o EAYR. EEN LMWK LAN PR RS,
home
o EERF: BEXAE (REWIR)

° 1TH: EXEWIER, BBEREENEFNEMAS, ML public 3 external X
19, WEKIEAFEZARS, k& SSH. DHCPv6 BFIHSM, BETEIEXMHHE. HIK
ARZS 25, ITEMHIEEMKREMEIRS .

o EAYR RESREMNBN/NEREDRIFR,
trusted
o EEEH: &=
° 1Th: EXMENRIERE, THITTR, WO ECEIKIERERER S A INEE.

c BRAYR: RELSEAERNER.
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1.2 firewalld SERRFOIFRMY

S5E5XEMELE, firewalld REMREESR. EXRENNEREEEAN. BAUEXFEE
RUREN, fEEMERRIR. BRI, RS, IWOAUKRARIF. EE. EFFRF XERRER
TIRESREMA. WORE, NEREENRNEZRBHIMNE,

firewalld SRESfEBICCIIE XN, MNUWUABREHNRERNA - BERFEEX—1H MY
meEmm|, firewalld ZBHAIFRORZAVRE, XERBNEXE (REFHFANNXE)
S5HikKE (REBFHIXE) KB, LULEMREMNEANFERZEMAR. FlWN, A&
U THAEER:

> /usr/lib/firewalld/policies 1s
allow-host-ipv6.xml

B AIERN AT HRIERINSRE, BIAWSRILRERIPARRR LMV G
MMARGERR 1P ik, B4R IP bk, w0, MEROFSHBMEEXSESRMH. firewalld
SFBH BRI 2 BIKIEA KRS, firewalld RRENKIFEE—AMFHIN, BFiE
EH KEXMLZ1Z ORI EN R,

1.3 ArsSHumO

HEETE XIS, Bk ERRS. fla0, TFISEHTTP £ TCP 80 iwM, RFAM
http fRSSENE], XMHAXERZHE, BEERTEE, SRSTMEXEE, HARSERE
EXImA, ATEZERRO. @I U s EERRIAKIERYEERARSS MixE |

> sudo firewall-cmd --list-services

> sudo firewall-cmd --list-ports

2 BIEMAENIF X5

&R LB B, Web 5 Cockpit e <1TLATERF firewall-cmd fig& firewalld Xig
R ELF
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2.1 {EF firewalld-cmd 3= BEF SRR AR A X 15

|/

EdeSITREEIE firewalld Xig,

2.1.1 0 firewalld Xig
B firewalld X5, BHRITUTHE:
1. SUEFRXE, Bia0:
> sudo firewall-cmd --permanent --new-zone=test
2. REXFNEERUEXBRINTA:
> sudo firewall-cmd --permanent --zone=example --set-target=trusted
3. EffNE firewalld BRSUANRAHECE:

> sudo firewall-cmd --reload

212 AXEGRINARSS
EERKIERMRS, ERITUTHE:

1. FIHFERRSS, WIANERENRSESEMEX

> sudo firewall-cmd --get-services
0-AD RH-Satellite-6 RH-Satellite-6-capsule afp alvr amanda-client
amanda-k5-client amqp amgps anno-1602
anno-1800 apcupsd audit ausweisapp2 bacula bacula-client bareos-
director bareos-filedaemon bareos-storage bb bgp bitcoin bitcoin-rpc
bitcoin-testnet bitcoin-testnet-rpc bittorrent-1sd ceph ceph-exporter
ceph-mon cfengine checkmk-agent civilization-iv civilization-v cockpit
collectd condor-collector cratedb ctdb dds dds-multicast dds-unicast
dhcp dhcpve dhcpv6-client distcc dns dns-over-quic dns-over-tls docker-

registry docker-swarm dropbox-lansync elasticsearch etcd-client etcd-server
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factorio finger foreman foreman-proxy freeipa-4 freeipa-ldap freeipa-ldaps
freeipa-replication freeipa-trust ftp galera

ganglia-client ganglia-master git gpsd grafana gre http http3 https
ident imap imaps ipfs ipp ipp-client ipsec irc ircs

[...]
2. FIERIETTRSIERNRS, WELKARMARS, FIU0:
> sudo firewall-cmd --zone=public --add-service=http
> sudo firewall-cmd --zone=public --permanent --add-service=http
- -permanent IEAWRELRAESISB LR, BREMHRER.
3. EFN# firewalld BRSS AN ABHECE
> sudo firewall-cmd --reload
4, BEL

> sudo firewall-cmd --zone=public --list-services

2.1.3  mXEAMREE
RN IR TIE X ARSS, ATFFARAS RIS O 3 OB,
1. AT EATRSIERING O, ALK A RSO, FI30:

> sudo firewall-cmd --zone=public --add-port=8080/tcp

> sudo firewall-cmd --zone=public --permanent --add-port=8080/tcp

- -permanent fRERIBRTIERAES IS SR, BEEMHAE.

2. EFNE firewalld IRESUNFEHHECE !

> sudo firewall-cmd --reload

3. BFS

firewalld f&i/v



> sudo firewall-cmd --zone=public --list-ports

2.1.4 fHiB& firewalld Xig

EMRFFENXKI, BERITUATIRE:

1. NI A ERIAXI B AR WIER
> sudo firewall-cmd --get-default-zone
MR ZXEHEWERAN AKX, FEAFEMKIEIGENBRIAXIE, Fla0:
> sudo firewall-cmd --set-default-zone=NEW DEFAULT ZONE

2. RERTAENEZZOHPTERZXIE:

> sudo firewall-cmd --zone=ZONE TO BE DELETED --list-all

3. WHERPH interfaces FRATILFIAHENEZO. FERXERZOSEHIEEHE
fthiX15, fgn:

> sudo firewall-cmd --zone=public --permanent --change-
interface=ITERFACE NAME

4, fHBRXIE:

> sudo firewall-cmd --permanent --delete-zone=ZONE TO BE DELETED

5. EFNE firewalld RS AN BHHECE

> sudo firewall-cmd --reload

2.2 {3 Cockpit B AT NFNX I

Cockpit AIFERIZFHXINHEMME XN, EHITIRER, BILEKIEARMARSS
A VFIIE IR o
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Q xE: Cockpit RNTHIRS
BAREMBIAR MEX IR AR Cockpit BRSS, EAXAIEESPFALE Cockpit fRSS, |3
1% AR S5 28T FF 1%,

2.2.1 AN AIEXE

public KIRRIANFAAIER L. BRMMKIL, FRITUTHE:
B2 1 ORI AR

1. SN TE.

2. PHFEMUFAX .

3. BERMKE,

4. EEREEL . NEEZENENMEELRFHE—AMEXNEEMRS (Cockpit REZES
EFRBEEERRIF) o

5. EXXER AL, EEUTEZ—!
o BOFW, RRAVFFMPBIFEHLL,

o SEE - —RYISESRBFIERN Pt (BE25 28R , $1%0192.0.2.0/24,
2001:db8::/32,

6. SRS,

222 RRIFRIARSS MmO AN EI X
BIUN T AR R AR S3 AN 2 IR ROB A X 43 -
2182 ¢ RS MBI KB

1. SMMEIN%ETHE.

2. BEHREANAXKE,

3. BEHEAMARS
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BAIARSS , BERARSS, ARMTIRPERFIERS,

5. ERFEEXIRO, 18k EE XisOHiEE UDP /3 TCP w8, A At O8Ik
IR

6. EHIAEDR, HHERNM R T RN1ARSS AN o

3 EH firewalld #f5g

firewall-cmd 5T TEATFEREMEIE firewalld SFIFIEF. XE—FIhAER
ANATE, ZHFEIE. EeFmERE AERN, BRITXERERTEEZEN
ARSS, I Bl o & BRI 48 & i P .
UT2%5 %A firewall-cmd &3$5RAE:

o E firewalld IZITIRE. tH4EE 9 running, not running g
RUNNING BUT FAILED, ff40:

> sudo firewall-cmd --state

running

 FILFRERI X, flgn:

> sudo firewall-cmd --get-zones
block dmz docker drop external home internal nm-shared public trusted work

o BERIAXLEL, fg0:

> sudo firewall-cmd --get-default-zone
public

o BEEERKIEK S ECRYIZEO, Fiun:

> sudo firewall-cmd --get-active-zones
docker

interfaces: docker0

public (default)

interfaces: lo enpls0
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o ERINVAKERIFRERN, Fl40:

> sudo firewall-cmd --list-all
public (default, active)
target: default
ingress-priority: 0
egress-priority: 0
icmp-block-inversion: no
interfaces: enpls0O lo

sources:

services: cockpit dhcpv6-client ssh
ports:

protocols:

forward: yes

masquerade: no

forward-ports:

source-ports:

icmp-blocks:

rich rules:

rule family="ipv4" source address="192.168.1.100" service name="ssh" accept

o EEIFEXERFIENN, Fli0:

> sudo firewall-cmd --zone=public --list-all
public (default, active)

target: default

ingress-priority: 0
egress-priority: 0
icmp-block-inversion: no
interfaces: enpls0 lo

sources:

services: cockpit dhcpv6-client ssh
ports:

protocols:

forward: yes

masquerade: no

forward-ports:

source-ports:

icmp-blocks:
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rich rules:

rule family="ipv4" source address="192.168.1.100" service name="ssh" accept

* HILFRE R ARYTIE X ARSS, f40:

> sudo firewall-cmd --get-services
0-AD RH-Satellite-6 RH-Satellite-6-capsule afp alvr amanda-client amanda-
k5-client amgp amgps anno-1602 anno-1800
apcupsd audit ausweisapp2 bacula bacula-client bareos-director bareos-
filedaemon bareos-storage bb bgp bitcoin bitcoin-rpc
bitcoin-testnet bitcoin-testnet-rpc bittorrent-1lsd ceph ceph-exporter
ceph-mon cfengine checkmk-agent civilization-iv civilization-v
cockpit collectd condor-collector cratedb ctdb dds dds-multicast dds-
unicast dhcp dhcpve dhcpv6-client distcc dns dns-over-quic dns-over-tls
docker-registry docker-swarm dropbox-lansync elasticsearch etcd-client
etcd-server factorio finger foreman foreman-proxy freeipa-4 freeipa-ldap
freeipa-ldaps freeipa-replication freeipa-trust ftp galera ganglia-client
ganglia-master git gpsd grafana gre http http3 https ident imap imaps
ipfs ipp ipp-client ipsec irc ircs iscsi-target isns jenkins kadmin
kdeconnect kerberos kibana klogin kpasswd kprop kshell kube-api kube-
apiserver
kube-control-plane kube-control-plane-secure kube-controller-manager
kube-controller-manager-secure kube-nodeport-services kube-scheduler kube-
scheduler-secure
[...]

o FIHAARKIR PRI A VFRIARSS , Bl40:

> sudo firewall-cmd --list-services

cockpit dhcpv6b-client ssh

o RFRIAXIOKARINARSS , Fl40:

> sudo firewall-cmd --permanent --add-service=http

S[UEEESIS

o XAKERARSS, Han:

> sudo firewall-cmd --permanent --remove-service=http
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S[LUEEESIS

FIHEARKE P SR F R RYIRE, F40:

> sudo firewall-cmd --list-ports
22/tcp

IGESFHAFE TCP w0, Fiun:

> sudo firewall-cmd --add-port=8080/tcp
success

KAEBRAREIRO, Fla0:

> sudo firewall-cmd --permanent --remove-port=8080/tcp
success

B O AN E XK, flgn:

> sudo firewall-cmd --zone=trusted --add-interface=ethl
success

4 firewalld &

firewalld EFS MIOERS RS, WIEMN. ESEHRMERS. DRG]
A, AIEAEREL. EEI,L,\, HIRIERE R AT,

4.1 ¥E firewalld K&

o {EF systemctl status $EERS, Hlu:

> sudo systemctl status firewalld.service

@ firewalld.service - firewalld - dynamic firewall daemon

Loaded: loaded (/usr/lib/systemd/system/firewalld.service; enabled; preset:
enabled)
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Active: active (running) since Thu 2025-07-17 09:47:36 CEST; 5min ago
Invocation: a7ea482f16d2431fa92d6204c297ebd9
Docs: man:firewalld(1)
Main PID: 921 (firewalld)
Tasks: 2
CPU: 262ms
CGroup: /system.slice/firewalld.service
L-921 /usr/bin/python3.13 /usr/sbin/firewalld --nofork --nopid

e £ firewall-cmd --state < A[RREEFRS, WHLERN running, not
running s RUNNING BUT FAILED, f540:

> sudo firewall-cmd --state

running

o INR firewalld k=17, NIfEA systemctl start firewalld s IiEEH BT,

> sudo systemctl start firewalld

o 0K firewalld BRSBSWRERK, FWFFRK, ASBERHBMARS, F:

> sudo systemctl unmask --now firewalld
> sudo systemctl enable firewalld

> sudo systemctl start firewalld

42 & firewalld N1
e firewall-cmd --list-all-zones Si<$n]EREAIEXIEREMN, Fla0:

> sudo firewall-cmd --list-all-zones
block
target: %%REJECT%%
ingress-priority: 0
egress-priority: 0
icmp-block-inversion: no
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interfaces:
sources:
services:
ports:
protocols:
forward: yes
masquerade: no
forward-ports:
source-ports:
icmp-blocks:

rich rules:

dmz
target: default
ingress-priority: 0
egress-priority: 0
icmp-block-inversion: no
interfaces:
sources:
services: ssh
ports:
protocols:
forward: yes
masquerade: no
forward-ports:
source-ports:
icmp-blocks:
rich rules:

docker (active)
target: ACCEPT
ingress-priority: 0
egress-priority: 0
icmp-block-inversion: no

[...]
o firewall-cmd --list-ports sp$SHAIEEFAKMIEO, F40:

> sudo firewall-cmd --list-ports
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22/tcp

e firewall-cmd --zone=YOUR ZONE --list-all. &S<$rEEFEXIEMNEO, 4l
.

> sudo firewall-cmd --zone=dmz --list-all
dmz

target: default
ingress-priority: 0
egress-priority: 0
icmp-block-inversion: no
interfaces:
sources:
services: ssh
ports:
protocols:
forward: yes
masquerade: no
forward-ports:
source-ports:
icmp-blocks:
rich rules:

4.3 A firewalld

e 7£ /etc/sysconfig/firewalld /7, i@ d [ FIREWALLD ARGS 70
--debug=[level] BRAERNEI, Fla0:

> sudo vi /etc/sysconfig/firewalld
# firewalld command line args

# possible values: --debug
FIREWALLD ARGS=--debug=[level]

o @I - -debug EImEL) firewalld, fia0:

> sudo firewalld --nofork --debug
2025-07-23 11:10:05 DEBUGL: start()
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2025-07-23 11:10:05 DEBUGLl: Loading firewalld config file '/etc/firewalld/

firewalld.conf'

2025-07-23 11:10:05 DEBUG1: CleanupOnExit is set to 'True'

2025-07-23 11:10:05 DEBUG1: CleanupModulesOnExit is set to 'False'

2025-07-23 11:10:05 DEBUGL: IPv6 rpfilter is enabled

2025-07-23 11:10:05 DEBUG1: LogDenied is set to 'off'

2025-07-23 11:10:05 DEBUG1: FirewallBackend is set to 'nftables’

2025-07-23 11:10:05 DEBUGL: FlushAllOnReload is set to 'False’

2025-07-23 11:10:05 DEBUGl: RFC3964 IPv4 is set to 'True'

2025-07-23 11:10:05 DEBUGL: NftablesFlowtable is set to 'off'

2025-07-23 11:10:05 DEBUGL: NftablesCounters is set to 'False’

2025-07-23 11:10:05 DEBUGLl: Loading lockdown whitelist

2025-07-23 11:10:05 ipset not usable, disabling ipset usage in firewall.
Other set backends (nftables) remain usable.

2025-07-23 11:10:05 iptables-restore and iptables are missing, IPv4 direct
rules won't be usable.

2025-07-23 11:10:05 ip6tables-restore and ip6tables are missing, IPv6
direct rules won't be usable.

2025-07-23 11:10:05 ebtables-restore and ebtables are missing, eb direct
rules won't be usable.

2025-07-23 11:10:05 DEBUGL: Loading icmptype file '/usr/lib/firewalld/

icmptypes/address-unreachable.xml'

2025-07-23 11:10:05 DEBUG1: Loading icmptype file '/usr/lib/firewalld/

icmptypes/bad-header.xml'

2025-07-23 11:10:05 DEBUG1: Loading icmptype file '/usr/lib/firewalld/

icmptypes/beyond-scope.xml'’

2025-07-23 11:10:05 DEBUG1: Loading icmptype file '/usr/lib/firewalld/

icmptypes/communication-prohibited.xml'

2025-07-23 11:10:05 DEBUG1: Loading icmptype file '/usr/lib/firewalld/

icmptypes/destination-unreachable.xml'

[...]

Fie BEXX 4197267 /var/log/firewalld &1,

5 % I:I IL:\

BX firewalld RUIFER, BEEUTHER:
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o firewalld EAHIR: B8, KRREW. BEEEAIEFMIEEE, (https://
firewalld.org/documentation/) @

o FipTi: IBME firewalld s TR EMZILEIR, (https://firewalld.org/

documentation/man-pages/firewall-cmd.html) 2

e Arch Linux £&: AB2HE, E21FMAHAMLARA, WKzE nftables HXAR,
(https://wiki.archlinux.org/title/Firewalld) &

~ VA —
6 EfE=BH
KRANERE© 2006-2026 SUSE LLC FliEFEA. FEERENF,

TRIE GNU B B34 FA]IE (GNU Free Documentation License) iiiZs 1.2 5% (1RIBIRAYESR)
RS 1.3 RV, MR FEER]. 5% M/TECIASHERIINIR; AR B RIEM
ROl E 5. WFEIhRZS 1.2 BVEIABEETE “GNU Free Documentation License” #B43

B SUSE &t5, BB M https://www.suse.com/company/legal/ 7, FrEHME=ABEIFD
AAENFAEENM, BIF/FS (0. ™%F) R SUSE REXEATNER. 25 () KRS
=15

AIEREAREEFABEAT, BXTEMREIEREMTIR, SUSE LLC REXEBAQF. FEMIF
EXF A e M EBIRN A LGERR N E R E R FEERET,

A GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth Floor,
Boston, MA 02110-1301 USA. Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.
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0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful
document "free" in the sense of freedom: to assure everyone the effective freedom to copy
and redistribute it, with or without modifying it, either commercially or non-commercially.
Secondarily, this License preserves for the author and publisher a way to get credit for
their work, while not being considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document
must themselves be free in the same sense. It complements the GNU General Public

License, which is a copyleft license designed for free software.

We have designed this License to use it for manuals for free software, because free
software needs free documentation: a free program should come with manuals providing
the same freedoms that the software does. But this License is not limited to software
manuals; it can be used for any textual work, regardless of subject matter or whether it

is published as a printed book. We recommend this License principally for works whose

purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice
placed by the copyright holder saying it can be distributed under the terms of this License.
Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that
work under the conditions stated herein. The "Document", below, refers to any such
manual or work. Any member of the publicis a licensee, and is addressed as "you". You
accept the license if you copy, modify or distribute the work in a way requiring permission

under copyright law.

A "Modified Version" of the Document means any work containing the Document or a
portion of it, either copied verbatim, or with modifications and/or translated into another
language.

A "Secondary Section" is a named appendix or a front-matter section of the Document
that deals exclusively with the relationship of the publishers or authors of the Document
to the Document's overall subject (or to related matters) and contains nothing that could

fall directly within that overall subject. (Thus, if the Document is in part a textbook of
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mathematics, a Secondary Section may not explain any mathematics.) The relationship
could be a matter of historical connection with the subject or with related matters, or of
legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as
being those of Invariant Sections, in the notice that says that the Document is released
under this License. If a section does not fit the above definition of Secondary then it is not
allowed to be designated as Invariant. The Document may contain zero Invariant Sections.

If the Document does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or
Back-Cover Texts, in the notice that says that the Document is released under this License.
A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25

words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a
format whose specification is available to the general public, that is suitable for revising
the document straightforwardly with generic text editors or (for images composed of
pixels) generic paint programs or (for drawings) some widely available drawing editor,
and that is suitable for input to text formatters or for automatic translation to a variety

of formats suitable for input to text formatters. A copy made in an otherwise Transparent
file format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image format is not
Transparent if used for any substantial amount of text. A copy that is not "Transparent” is
called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup,
Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and
standard-conforming simple HTML, PostScript or PDF designed for human modification.
Examples of transparent image formats include PNG, XCF and JPG. Opaque formats
include proprietary formats that can be read and edited only by proprietary word
processors, SGML or XML for which the DTD and/or processing tools are not generally
available, and the machine-generated HTML, PostScript or PDF produced by some word

processors for output purposes only.
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The "Title Page" means, for a printed book, the title page itself, plus such following pages
as are needed to hold, legibly, the material this License requires to appear in the title page.
For works in formats which do not have any title page as such, "Title Page" means the text
near the most prominent appearance of the work's title, preceding the beginning of the
body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose title either

is precisely XYZ or contains XYZ in parentheses following text that translates XYZ in
another language. (Here XYZ stands for a specific section name mentioned below, such
as "Acknowledgements", "Dedications", "Endorsements", or "History".) To "Preserve the
Title" of such a section when you modify the Document means that it remains a section
"Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that

this License applies to the Document. These Warranty Disclaimers are considered to be
included by reference in this License, but only as regards disclaiming warranties: any other
implication that these Warranty Disclaimers may have is void and has no effect on the

meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or non-
commercially, provided that this License, the copyright notices, and the license notice
saying this License applies to the Document are reproduced in all copies, and that you
add no other conditions whatsoever to those of this License. You may not use technical
measures to obstruct or control the reading or further copying of the copies you make

or distribute. However, you may accept compensation in exchange for copies. If you
distribute a large enough number of copies you must also follow the conditions in section
3.

You may also lend copies, under the same conditions stated above, and you may publicly
display copies.
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3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of
the Document, numbering more than 100, and the Document's license notice requires
Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these
Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover.
Both covers must also clearly and legibly identify you as the publisher of these copies.
The front cover must present the full title with all words of the title equally prominent
and visible. You may add other material on the covers in addition. Copying with changes
limited to the covers, as long as they preserve the title of the Document and satisfy these

conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the
first ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto

adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100,
you must either include a machine-readable Transparent copy along with each Opaque
copy, or state in or with each Opaque copy a computer-network location from which the
general network-using public has access to download using public-standard network
protocols a complete Transparent copy of the Document, free of added material. If you use
the latter option, you must take reasonably prudent steps, when you begin distribution

of Opaque copies in quantity, to ensure that this Transparent copy will remain thus
accessible at the stated location until at least one year after the last time you distribute an
Opaque copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before
redistributing any large number of copies, to give them a chance to provide you with an
updated version of the Document.
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4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of

sections 2 and 3 above, provided that you release the Modified Version under precisely

this License, with the Modified Version filling the role of the Document, thus licensing

distribution and modification of the Modified Version to whoever possesses a copy of it. In

addition, you must do these things in the Modified Version:

A.
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Use in the Title Page (and on the covers, if any) a title distinct from that of the
Document, and from those of previous versions (which should, if there were any,
be listed in the History section of the Document). You may use the same title as a

previous version if the original publisher of that version gives permission.

List on the Title Page, as authors, one or more persons or entities responsible for
authorship of the modifications in the Modified Version, together with at least five of
the principal authors of the Document (all of its principal authors, if it has fewer than

five), unless they release you from this requirement.

State on the Title page the name of the publisher of the Modified Version, as the
publisher.

. Preserve all the copyright notices of the Document.

. Add an appropriate copyright notice for your modifications adjacent to the other

copyright notices.

Include, immediately after the copyright notices, a license notice giving the public
permission to use the Modified Version under the terms of this License, in the form

shown in the Addendum below.

Preserve in that license notice the full lists of Invariant Sections and required Cover

Texts given in the Document's license notice.

. Include an unaltered copy of this License.

. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating

at least the title, year, new authors, and publisher of the Modified Version as given

on the Title Page. If there is no section Entitled "History" in the Document, create
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one stating the title, year, authors, and publisher of the Document as given on its
Title Page, then add an item describing the Modified Version as stated in the previous
sentence.

J. Preserve the network location, if any, given in the Document for public access to
a Transparent copy of the Document, and likewise the network locations given in
the Document for previous versions it was based on. These may be placed in the
"History" section. You may omit a network location for a work that was published at
least four years before the Document itself, or if the original publisher of the version

it refers to gives permission.

K. Forany section Entitled "Acknowledgements" or "Dedications", Preserve the Title
of the section, and preserve in the section all the substance and tone of each of the

contributor acknowledgements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in
their titles. Section numbers or the equivalent are not considered part of the section
titles.

M. Delete any section Entitled "Endorsements". Such a section may not be included in
the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title

with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as
Secondary Sections and contain no material copied from the Document, you may at your
option designate some or all of these sections as invariant. To do this, add their titles to
the list of Invariant Sections in the Modified Version's license notice. These titles must be
distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but
endorsements of your Modified Version by various parties--for example, statements of
peer review or that the text has been approved by an organization as the authoritative
definition of a standard.
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You may add a passage of up to five words as a Front-Cover Text, and a passage of up to
25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version.
Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or
through arrangements made by) any one entity. If the Document already includes a cover
text for the same cover, previously added by you or by arrangement made by the same
entity you are acting on behalf of, you may not add another; but you may replace the old

one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission
to use their names for publicity for or to assert or imply endorsement of any Modified
Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under
the terms defined in section 4 above for modified versions, provided that you include in
the combination all of the Invariant Sections of all of the original documents, unmodified,
and list them all as Invariant Sections of your combined work in its license notice, and that
you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical
Invariant Sections may be replaced with a single copy. If there are multiple Invariant
Sections with the same name but different contents, make the title of each such section
unique by adding at the end of it, in parentheses, the name of the original author or
publisher of that section if known, or else a unique number. Make the same adjustment
to the section titles in the list of Invariant Sections in the license notice of the combined
work.

In the combination, you must combine any sections Entitled "History" in the various
original documents, forming one section Entitled "History"; likewise combine any sections
Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all

sections Entitled "Endorsements".
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6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released
under this License, and replace the individual copies of this License in the various
documents with a single copy that is included in the collection, provided that you follow
the rules of this License for verbatim copying of each of the documents in all other

respects.

You may extract a single document from such a collection, and distribute it individually
under this License, provided you insert a copy of this License into the extracted document,

and follow this License in all other respects regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent
documents or works, in or on a volume of a storage or distribution medium, is called an
"aggregate" if the copyright resulting from the compilation is not used to limit the legal
rights of the compilation's users beyond what the individual works permit. When the
Documentisincluded in an aggregate, this License does not apply to the other works in
the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document,
then if the Document is less than one half of the entire aggregate, the Document's Cover
Texts may be placed on covers that bracket the Document within the aggregate, or the
electronic equivalent of covers if the Document is in electronic form. Otherwise they must

appear on printed covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the
Document under the terms of section 4. Replacing Invariant Sections with translations
requires special permission from their copyright holders, but you may include translations
of some or all Invariant Sections in addition to the original versions of these Invariant
Sections. You may include a translation of this License, and all the license notices in the
Document, and any Warranty Disclaimers, provided that you also include the original
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English version of this License and the original versions of those notices and disclaimers.
In case of a disagreement between the translation and the original version of this License

or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History",
the requirement (section 4) to Preserve its Title (section 1) will typically require changing

the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly
provided for under this License. Any other attempt to copy, modify, sublicense or
distribute the Document is void, and will automatically terminate your rights under this
License. However, parties who have received copies, or rights, from you under this License

will not have their licenses terminated so long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns. See https://

www.gnu.org/copyleft/ a.

Each version of the License is given a distinguishing version number. If the Document
specifies that a particular numbered version of this License "or any later version" applies
to it, you have the option of following the terms and conditions either of that specified
version or of any later version that has been published (not as a draft) by the Free Software
Foundation. If the Document does not specify a version number of this License, you may

choose any version ever published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.
Permission is granted to copy, distribute and/or modify this document

under the terms of the GNU Free Documentation License, Version 1.2

28 firewalld f&7¢


https://www.gnu.org/copyleft/
https://www.gnu.org/copyleft/

or any later version published by the Free Software Foundation;
with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the

“with..Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the

three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing
these examples in parallel under your choice of free software license, such as the GNU
General Public License, to permit their use in free software.
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